Events that occur in the developing legume rhizosphere and in its adjacent soil are obviously critical to the establishment of the Rhizobiumlegume symbiosis. The same factors which influence rhizobia in the soil are likely to be present and greatly intensified in the rhizosphere. Those additional factors that are brought into play in the rhizosphere by the legume root unquestionably exert effects that are central to an understanding of the ecology of the rhizobia and of the initiation of the symbiosis. The interactions of soil, plant, and rhizobia in the natural rhizosphere, however, have been virtually unstudied because of inadequate methodology (11) .
The use of the plant-dilution assay (3) has provided evidence of marked increases of rhizobia in the rhizosphere of host legumes compared with nonrhizosphere soil (7, 8, 13) . Such data have been interpreted as "specific stimulation" by a number of authors (2, 6, 16) , i.e., as indicating that a host legume somehow selectively enhances the growth of its symbiont over other bacteria and other rhizobia. This selective effect is assumed to insure dominance of the appropriate Rhizobium at the nodulation site. A rhizo- (10) . Based on these results, the routine fluorescent antibody counting procedures used in this study were assumed to enumerate consistently at least 30% of the population of R. japonicum 123 in soil.
Numbers of strain 123 in the outer rhizosphere remained virtually unchanged during the early development of soybeans in the field ( Table 2) . The value for the inner rhizosphere, however, increased 5-to 15-fold over the outer rhizosphere Soil shaken loose from intact root system. enced by corn roots had only slightly higher densities of strain 123. A similar slight rhizosphere effect for corn was seen in a nearby field where soil type was the same but the previous crop had been soybeans.
Additional studies in the greenhouse yielded data on the behavior of strain 123 in the rhizospheres of nodulating and non-nodulating soybean cultivars and wheat (Table 5 ). There was little difference between populations in the rhizospheres of nodulating and non-nodulating isolines of soybeans. The nodulating line value for 21 days was higher, perhaps due to broken nodules, as suggested by the large variability in replicate determinations. In any case, the population of strain 123 remained relatively low, and no dramatic increase was noticeable. Wheat roots also evidenced a rhizosphere effect with respect to strain 123. The effect of the outer rhizosphere was about the same as for the legume, whereas the response in the inner rhizosphere was only slightly less for the wheat than for soybeans.
Effects of organic and inorganic nitrogen additions on rhizosphere populations of strain 123 in pot experiments are shown in Table 6 . The data indicate about a 10-fold increase in the outer rhizosphere compared with the baseline control (Table 5 ) and another 10-fold increase going from outer to inner rhizosphere. Such results are consistent with the outer field and greenhouse data and reflect no suppression of strain 123 by the nitrogen treatments. Moreover, there were no consistent differences with respect to plant.
Not only was strain 123 present in the rhizosphere of the nodulating soybeans at densities undiminished by nitrogen additions at the concentrations used in this experiment, but it was unaffected with respect to nodulating activity. The number of nodules per plant was about the same or higher for treated pots as compared with untreated pots (Table 7 ). All nodules sero- Although stimulation of strain 123 was observed in the developing root system, the den- The concept of specific stimulation, the strategy whereby the appropriate Rhizobium symbiont is selectively favored by its host root and responds with overwhelming growth in the host rhizosphere as a preliminary to successful nodulation, has been stated in considerable detail by Nutman (6) . R. japonicum serotype 123 is successful as an indigenous soil organism and is highly successful in out-competing other soybean symbiont strains introduced as rhizobial inoculants (17); according to our data, however, strain 123 does not follow the scenario of specific stimulation. Rhizosphere stimulation of strain 123 was only slightly, if at all, greater for host than for nonhost plants, and the stimulation observed was not at all suggestive of a massive population expansion in the immediate vicinity of the roots. Experimental support for the specific stimulation hypothesis is meager, especially in terms of rhizobial response to rhizospheres under natural soil conditions. In several of the commonly cited studies involving natural soil, stimulation of rhizobia by nonlegume rhizospheres was in fact evident (7, 8, 14) . Additional studies of strain 123 and other specific rhizobial strains that would provide equally good model systems for the study of prenodulation events in soil are obviously needed to resolve the inconsistencies and validate the projections found in the literature.
